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(57) ABSTRACT

The mmvention discloses a solar photovoltaic junction box
assembly having a housing having a housing body and a
housing cover, a cable extending into the housing body and
joined to the housing body, and an electrical connector dis-
posed 1n the housing body and including at least a metal piece
clectrically connected to a solar cell and a terminal electri-
cally connected to the cable, wherein a chamber for filling gel
therein 1s formed between the terminal and the joint of the
cable with the housing body. A part of the cable extending into
the housing 1s fixed to and sealed in the housing by filling gel
in the chamber, and first and second over-molded structures
can further prevent the cable from being loosened relative to
the housing of the junction box, and further prevent water
from entering into the housing of the junction box.

17 Claims, 3 Drawing Sheets




U.S. Patent Dec. 9, 2014 Sheet 1 of 3 US 8,907,230 B2

FIG. 1




U.S. Patent Dec. 9, 2014 Sheet 2 of 3 US 8,907,230 B2

100

100

FIG. 5



U.S. Patent Dec. 9, 2014 Sheet 3 of 3 US 8,907,230 B2

400

FIG. 6



US 8,907,230 B2

1

SOLAR PHOTOVOLTAIC JUNCTION BOX
ASSEMBLY

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application claims priority under 35 U.S.C. §119 to
Chinese Patent Application No. 200910262279.X filed on

Dec. 22, 2009.

FIELD OF THE INVENTION

The 1invention relates to a solar photovoltaic junction box
assembly, and 1n particular, relates to a solar photovoltaic
junction box assembly with reliable water-proof perfor-
mance.

BACKGROUND

The primary source of clean, abundant and renewable
energy 1s the sun. One way of utilizing solar energy 1s the
conversion of sunlight into electricity directly using photo-
voltaics (PV). A solar cell, or photovoltaic cell (PV), 1s the
device that directly converts light into electric current through
the photoelectric effect. The solar cell made of semiconduc-
tors 1s the elementary building block of the photovoltaic tech-
nology. A number of solar cells electrically connected to each
other forms a PV module. Several PV modules can be wired
together to form an array. PV modules and arrays are often
interconnected 1n series and/or parallel electrical arrange-
ments to produce any required voltage and current combina-
tion. A junction box which allows serial as well as parallel
interconnection via direct wire connect or separable connec-
tors, 1s the placed where the power generated by the solar cells
1s collected and channelled to the outside. Junction boxes are
typically used to electrically connect the PV modules and/or
arrays to each other and to an electrical power distribution
system. Without a junction box, a PV module and/or an array
could not work properly. The junction box 1s one of the most
important components of a solar module and 1ts importance
on module quality cannot be underestimated.

Since PV modules and/or arrays as well as junction boxes
are generally mounted 1n a single support structure or frame
on a roof, exposed to the outside and severe weather, such as
rain or wind, the quality of junction boxes and demands on
their manufacture are high. Up to now, there have been two
important issues in the field of building a solar photovoltaic
junction box assembly, one 1s to prevent water leaking into the
junction box from outside because it may cause a short cir-
cuit, and the other 1s to prevent a cable joined to the junction
box from being loosened because it may lead to an open
circuit.

In a conventional junction box, gel 1s applied locally in the
junction box to prevent water contacting with electrical con-
nections at the terminals of the electrical connector, and the
cable 1s fixed to the junction box by special fasteners, such as
screws, to prevent the cable from being loosened relative to
the junction box. However, using special fasteners to {ix the
cable 1n a conventional junction box causes the fixing struc-
ture of the cable to be complicated and the assembly operation
difficult.

As demand for clean energy grows, the above-mentioned
fastening method for such junction boxes 1s further desired,
which raises new issues with regards to fastening construc-
tion and design. Ever greater significance and attention 1s
given to a tight-sealed fastening of the cable to the junction
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box despite its sophisticated environment, prevention of
water leaking and prevention of cable loosing.

SUMMARY

It 1s therefore an object of the mmvention to provide an
improved solar photovoltaic junction box. In particular, 1t 1s
an object of the mvention to provide a solar photovoltaic
junction box with a simple configuration to join a cable which
prevents the cable from being loosened relative to the junction
box and also prevents water from leaking into the junction
box.

The solar photovoltaic junction box includes a housing
having a housing body and a housing cover, a cable extending
into the housing body and joined to the housing body, and an
clectrical connector disposed 1n the housing body and 1includ-
ing at least a metal piece electrically connected to a solar cell
and a terminal electrically connected to the cable, wherein a
chamber for filling gel therein 1s formed between the terminal
and a joint of the cable with the housing body.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s 1llustrated in greater detail below
by exemplary embodiments with reference to the attached
drawings, 1n which:

FIG. 1 1s a perspective view of a solar photovoltaic junction
box assembly from a side of the junction box assembly
according to the invention;

FIG. 2 15 a perspective view of an electrical connection of
a cable of another exemplary alternative embodiment to a
terminal of an electrical connector 1n the junction box accord-
ing to the mvention;

FIG. 3 15 a top view of the solar photovoltaic junction box
assembly according to the invention of FIG. 1;

FIG. 4 1s a top view of the solar photovoltaic junction box
assembly according to the invention of FIG. 2 that shows a
ring clamp embedded 1n an over-molded structure of the
housing body of the junction box;

FIG. 5 1s a perspective view of the solar photovoltaic junc-
tion box assembly after gel has been filled 1n a chamber from
a side of the junction box assembly according to the mven-
tion; and

FIG. 6 1s a perspective view of the housing body and the
housing cover of the junction box from a side of the junction
box according to the invention.

DETAILED DESCRIPTION OF TH
EMBODIMENT(S)

(Ll

The mmvention 1s explained 1n greater detail below with
reference to the drawings, wherein like reference numerals
refer to the like elements. The mvention may, however, be
embodied 1n many different forms and should not be con-
strued as being limited to the embodiments set forth herein;
rather, these embodiments are provided so that the description
will be thorough and complete, and will fully convey the
concept of the invention to those skilled 1n the art.

The discussion below relates to a side of the junction box
assembly and a forward side of a ring clamp. In this case, side
1s intended to mean a portion on the solar photovoltaic junc-
tion box assembly which 1s longer than other portions of the
solar photovoltaic junction box assembly, and forward side 1s
intended to mean a portion of the ring clamp that firstly goes
into the junction box when a cable 1s inserted 1into the junction
box.



US 8,907,230 B2

3

A solar photovoltaic junction box assembly according to
the invention, 1llustrated 1n perspective view 1n FIG. 1 and top
view 1 FI1G. 3, includes a housing having a housing body 300,
a housing cover 400, a cable 100 inserted into the housing
body 300 and joined to the housing body 300, and an electri-
cal connector disposed 1n the housing body 300 and including
at least a metal piece electrically connected to a solar cell and
a terminal 200 electrically connected to the cable 100.

As 1s clear 1n FIG. 1 and FIG. 3, a chamber 303 for filling
gel therein 1s formed in the housing body 300, and at least a
portion of the chamber 303 1s located between the terminal
200 and the joint of the cable 100 with the housing body 300.
In this case, at least a portion 101 of the cable 100 within the
housing body 300 1s exposed and received 1in the chamber
303.

In the embodiment shown, the housing body 300 includes
a first over-molded structure 301 and a second over-molded
structure 302. The first over-molded structure 301 1s formed
at the joint of the cable 100 with an outer wall of the housing
body 300 so that the periphery of the cable 100 1s over-molded
to the housing body 300, and the second over-molded struc-
ture 302 1s formed at the electrical connection of a bare wire
end of the cable 100 with the terminal 200 so that the electri-
cal connection 1s over-molded to the terminal 200 of the
clectrical connector.

A portion of the chamber 303 is located between the first
over-molded structure 301 and the second over-molded struc-
ture 302, which 1s clearly visible 1n section 1n FIGS. 1 and 3,
wherein a portion 101 of the cable 100, which 1s not over-
molded, 1s received 1n this portion of the camber 303. That 1s,
a portion 101 of the cable 100 1s located between the first
over-molded structure 301 and the second over-molded struc-
ture 302 1n the chamber 303.

The first over-molded structure 301 of the housing body
300 1s applied to fasten the cable 100 to the housing body 300
and to seal the joint of the cable 100 with the housing body
300, and the second over-molded structure 302 1s applied to
fix and seal the electrical connection of the bare wire end of
the cable 100 and the terminal 200 of the electrical connector.
Accordingly, the first and second over-molded structures 301,
302 can further prevent the cable 100 from being loosened
relative to the housing body 300 of the junction box, and can
turther prevent water from leaking into the housing body 300
of the junction box.

Furthermore, the first and second over-molded structures
301, 302 are formed together with the housing body 300, and
become a portion of the housing body 300. For example, the
over-molding process for the present ivention may be as
tollows. Firstly, as shown in FIG. 2, the bare wire end of the
cable 100 and the terminal 200 of the electrical connector are
connected; Next, the connected cable 100 and the electrical
connector are placed 1n an over-molding die; Finally, plastic
1s filled 1n the die to over-mold the cable 100 and the terminal
200 to the housing body 300 forming the first and second
over-molded structures 301, 302.

FIG. 2 shows another exemplary embodiment according to
the invention. A ring clamp 500 1s tightly enclosed on the
cable 100. A pair of wings 501, 502 extend from the forward
side of the ring clamp 3500, then bend at substantially 90
degree outwardly and extend outwardly from the ring clamp
500 at the opposite sides of the cable 100.

As shown 1n FIG. 4, the ring clamp 500 1s embedded 1n the
first over-molded structure 301 and the wings 501, 502 are
applied to increase a joining force of the cable 100 to the
housing body 300.

In this exemplary embodiment, during pulling or pushing
the cable 100 relative to the housing body 300, the wings 501,
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502 embedded 1n the first over-molded structure 301 can
turther effectively prevent the cable 100 from being loosened
outwardly and inwardly relative to the housing body 300. The
present invention 1s, however, not limited to the above con-
figuration, the wings of the ring clamp may be modified to
other different structures, such as with barbs on the ring
clamp.

As shown1n FIG. §, a gel, such as vegetable gum, silica gel
or the like, 1s filled 1n the chamber 303, and the part 101 of the
cable 100 in the chamber 303 1s fixed to and sealed in the
housing body 300 by the gel. The portion 101 of the cable 100
within the housing body 300 1s sealed by the gel. Conse-
quently, the entire configuration can prevent water from leak-
ing into the housing body 300 through a gap that 1s possibly
generated between the cable 100 and the housing body 300
due to thermal expansion or thermal contraction.

Referring to FIG. 6, the solar photovoltaic junction box
assembly includes a ring recess 305 formed 1n the mnside of
the housing body 300 and around the chamber 303. Further,
the solar photovoltaic junction box assembly includes a ring
protrusion (not shown), corresponding to the ring recess 303,
formed 1nside of the housing cover 400. In this case, when the
housing cover 400 and the housing body 300 are fitted
together, the ring protrusion 1s inserted into the ring recess
305 to seal an upper opening of the chamber 303. Alterna-
tively, the ring recess may be formed inside of the housing
cover 400, and the ring protrusion may be formed 1nside of the
housing body 300. This combination of the configurations of
the ring recess and the ring protrusion provides a solid seal for
the camber 303.

Next, the solar photovoltaic junction box assembly further
includes a ring channel 306 for draining water outside of the
housing formed between an inner wall of the housing body
300 and the chamber 303 and around the inner wall of the
housing body 300. The ring channel 306 includes at least one
drain opening 304 at a bottom of the housing body. In this
case, the water leaking into the housing can be drained out
through the drain opening 304, instead of being accumulated
in the housing. Therelore, 1t further improves the water-proof
performance of the junction box.

FIG. 6 also shows the solar photovoltaic junction box
assembly includes a first latch apparatus 401 formed on the
housing cover 400, and a second latch apparatus (not shown)
corresponding to the first latch apparatus 401 formed in the
ring channel 306 of the housing body 300. Accordingly, when
the housing cover 400 and the housing body 300 are fitted
together, the first latch apparatus 401 and the second latch
apparatus are locked together. For example, the first latch
apparatus 401 may be formed as slits, and the second latch

apparatus may be formed as hooks being able to be engaged
with the slits.

Although several exemplary embodiments have been
shown and described, it would be appreciated by those skilled
in the art that various changes or modifications may be made
in these embodiments without departing from the principles
and the spirit of the disclosure, the scope of which 1s defined
in the claims and their equivalents.

What 1s claimed 1s:

1. A solar photovoltaic junction box assembly, comprising:

a housing having a housing body and a housing cover;

a cable extending 1nto the housing body and joined to the
housing body;

a first over-molded structure formed at the joint of the cable
with an outer wall of the housing body;
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an electrical connector disposed 1n the housing body and
including at least a metal piece electrically connected to
a solar cell and a terminal electrically connected to the
cable; and
a second over-molded structure formed at an electrical
connection of a bare wire end of the cable to the terminal
and covering the electrical connector;
wherein a gel receiving chamber 1s formed between the
terminal and a joint of the cable with the housing body.
2. The solar photovoltaic junction box assembly according,
to claim 1, wherein at least a part of the chamber 1s located
between the first over-molded structure and the second over-
molded structure.
3. The solar photovoltaic junction box assembly according,

to claim 1, further comprising a ring clamp tightly fixed on the
cable.

4. The solar photovoltaic junction box assembly according
to claim 3, wherein the ring clamp 1s embedded 1n the first
over-molded structure and formed with a pair of wings
extending from a forward side of the ring clamp, bent at
substantially 90 degrees outwardly and extending outwardly
from the ring clamp at opposite sides of the cable.

5. The solar photovoltaic junction box assembly according
to claim 1, further comprising a ring recess formed inside of
the housing body and around the chamber.

6. The solar photovoltaic junction box assembly according
to claim 5, wherein a ring protrusion, corresponding to the
ring recess, 1s formed inside of the housing cover.

7. The solar photovoltaic junction box assembly according
to claim 6, wherein the ring protrusion 1s imnserted 1into the ring
recess to seal the chamber when the housing cover and the
housing body are fitted together.

8. The solar photovoltaic junction box assembly according
to claim 1, further comprising a ring channel formed between
an 1nner wall of the housing body and the chamber and
extending around the mner wall of the housing body.

9. The solar photovoltaic junction box assembly according
to claim 8, wherein the ring channel 1s formed with at least
one drain opening at a bottom of the housing body.

10. The solar photovoltaic junction box assembly accord-
ing to claim 8, further comprising a first latch apparatus
formed on the housing cover.

11. The solar photovoltaic junction box assembly accord-
ing to claim 9, further comprising a second latch apparatus
formed 1n the ring channel of the housing body.

12. The solar photovoltaic junction box assembly accord-
ing to claam 11, wherein when the housing cover and the
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housing body are fitted together, the first latch apparatus and
the second latch apparatus are latched together.

13. A solar photovoltaic junction box assembly, compris-
ng:

a housing having a housing body and a housing cover;

a cable extending into the housing body and joined to the

housing body;

a first over-molded structure formed at the joint of the cable

with an outer wall of the housing body;

an electrical connector disposed in the housing body and

including at least a metal piece electrically connected to
a solar cell and a terminal electrically connected to the
cable;

a gel receiving chamber formed between the terminal and

a jo1int of the cable with the housing body;

a ring recess formed 1nside of the housing body and around

the gel receiving chamber; and

a ring protrusion, corresponding to the ring recess, 1s

formed inside of the housing cover.

14. The solar photovoltaic junction box assembly accord-
ing to claim 13, wherein the ring protrusion is inserted into the
ring recess to seal the chamber when the housing cover and
the housing body are fitted together.

15. A solar photovoltaic junction box assembly, compris-
ng:

a housing having a housing body and a housing cover;

a cable extending 1nto the housing body and joined to the

housing body;

a first over-molded structure formed at the joint of the cable

with an outer wall of the housing body;

an electrical connector disposed 1n the housing body and

including at least a metal piece electrically connected to
a solar cell and a terminal electrically connected to the
cable:
a gel receiving chamber formed between the terminal and
a j01nt of the cable with the housing body; and

a ring channel formed between an inner wall of the housing,
body and the gel receiving chamber and extending
around the inner wall of the housing body and having at
least one drain opening at a bottom of the housing body.

16. The solar photovoltaic junction box assembly accord-
ing to claim 13, turther comprising a second latch apparatus
formed 1n the ring channel of the housing body.

17. The solar photovoltaic junction box assembly accord-
ing to claim 16, wherein when the housing cover and the
housing body are fitted together, the first latch apparatus and
the second latch apparatus are latched together.
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